What was previously thought to be an acute infection producing subclinical events in children has now proved to be a debilitating condition; an alarming number of hepatitis A related liver failure cases were reported in a recent study of 2,735 confirmed HAV cases out of which 36.7% died. 8 The classical presentation of hepatitis A is in the form of vague abdominal symptoms, fever, and malaise, not necessarily accompanied by jaundice or hepatomegaly. 9 It may remain silent in children and adults too. Hamid et al, studied 233 cases of chronic liver disease and 97.8% of those were found to be exposed to HAV. 10 Due to variability in the presenting complaints, particularly the absence of jaundice, it is likely that the reported exposure rates of acute hepatitis A are much lower than the actual rate existing in the population. 11 Hepatitis E in Pakistan has been witnessed to occur as outbreaks and sporadic cases in circumstances involving clustering of large numbers of people in areas where the water supply was contaminated. 12, 13 Overcrowding reflects poor sanitation and lifestyle in this patient population. 14 A total of 14 to 26% of the apparently healthy pediatric population was found to be exposed to hepatitis E (HEV IgG reactive). 6, 15 Variability was found in reported prevalence of HEV in various studies. However, up to 20 to 22% of adults and 2.4% of children were found to have acute hepatitis due to HEV (Table 1) . This disease has produced catastrophic effects in pregnant women, resulting in maternal mortality rates ranging between 20 and 29.3% and perinatal mortality rate of up to 30.3 per 1,000 live births. 16, 17 It is also a significant cause of mortality in patients with preexisting chronic liver disease. 18 A nosocomial outbreak of hepatitis E in a neurosurgery ward in Karachi, which was attributed to incorrect sharing of intravenous administration sets between patients, has led to speculation that this pathogen may also be parentally transmitted, an idea that is supported by a few similar reports in the literature. 19 This possibility needs to be looked into, in order to strengthen the current preventive strategies in place.
MINI REVIEW
In light of the significant morbidity and mortality caused by HEV infection, it is imperative to have accurate means of detection, which would facilitate early diagnosis 25 So, there is a changing trend of developing hepatitis A in the age beyond 18 years, which was not there in our patients previously due to universal immunity found against HAV by the age of 18. This might be some improvement in hygienic conditions or better understanding of parents to maintain good hygiene for children and the exposure to contaminated water and food in later years of life. However, this data carries certain limitations and could not be generalized. For instance, the catchment population was mainly urban poor visiting public hospitals in major cities; hence the study did not include private sector hospitals, smaller cities, rural areas, and patients with milder disease. Hence, there is an immense need to expand the program to find out better estimates. Beside immense need to improve sanitary conditions, availability of safe water, and educating public about modes of spread and preventive measures, the utilization of HAV vaccination will be helpful in reducing the disease burden. 9 Early vaccination of children for HAV could reduce the associated morbidity and mortality. It is expected that vaccination against HEV at an early age will also help prevent acute infection. However, in data currently available we have not been able to find any study assessing the effectiveness of HAV vaccine in Pakistani population; this gap in our knowledge at present needs work in the future.
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EJOHG
BLOOD BORNE PATHOGENS: HEPATITIS B, C, AND D
According to statistics compiled by the World Health Organization (WHO), 2 to 5% of the Indian subcontinent is affected by hepatitis B whereas 4 to 5% of the Pakistani population is suffering from hepatitis C, resulting in one of the highest infection rates in the world. 26, 27 Almost onethird HBV-infected population in Pakistan were shown to be co-infected with hepatitis D virus, a defective RNA virus that requires the presence of HBV for replication. 28 Occurrence of these blood borne infections has been assessed in the seemingly healthy population as well as in high-risk groups. A wide variability has been observed in the prevalence of hepatitis B and C in general the population and among people at risk. This is probably due to the difference in study settings, sampling frame and technique, and eligibility criteria. In various studies, overall HBV and HCV prevalence in blood donors and seemingly healthy adult population was reported between 0.84 and 6.9% and 0.19 and 22.2% respectively (Table 2) . Moreover, co-infection with hepatitis B with C or D was tested in very few studies. In children the prevalence of HBV, HCV, and HBV-HCV co-infection was found in 1.8, 1.6, and 0.11% cases respectively. 29 Realizing the burden of the disease, in 2007-2008 the first national survey was conducted to estimate the prevalence of hepatitis B and C in Pakistan. 30 A total of 47,043 individuals were tested and the overall prevalence of hepatitis B was 2.4% and of hepatitis C was 4.8%. The highest prevalence of hepatitis B was found in the province of Baluchistan (4.3%) followed by the province of Sindh (2.5%). On the contrary, the highest prevalence of hepatitis C was found in the province of Punjab (6.7%) followed by Sindh (5.0%). In addition there were pockets of up to 22% HCV prevalence in our country. Males were found to be affected more than females (2.9%). Increasing age, exposure to therapeutic injections, history of surgeries, hospitalization, blood transfusion, shaving by barbers in community, and being married were the factors found to be associated with higher risk to acquire hepatitis B and C. 30, 31 Prevalence also varies depending on the geographic distribution and various settings. In a study, 32.7% of individuals who visited for dental care were found to have HBV and 66% had HCV. 32 Hepatitis C was the most common attributing factor for viral hepatitis and chronic liver disease (Table 3) . Hepatitis D was found in 23.6 to 35% cases of hepatitis B ( 4.4% spouses of patients with hepatitis C infection were also found to have HCV in a study reported from a tertiary care hospital, 35 which raises the question for interfamilial transmission of HBV and HCV. Being at risk, health care workers were screened and 2.4 to 5.6% were found infected by HBV and HCV and co-infection was found in 3.2% cases. 36 A very high proportion of HCV were affected by hepatitis B and C when evaluated in Jamshoro, Sindh. 37 Women were screened for hepatitis B and C during pregnancy in various studies, and the prevalence of hepatitis C was found much higher than hepatitis B (2.5-13.3% vs 1.2-3%) ( Table 5 ). Again both HBV and HCV prevalence was much higher in patients who received multiple blood transfusions, who were on hemodialysis and IDUs (Table 6 ).
EJOHG
Increasing seropositivity with anti-HCV has been seen with advancing age; it is postulated that this is because of a greater lifetime exposure to unsafe injections, which is an important risk factor for HCV transmission in Pakistan. 38 HBV is mainly afflicting people of lower socioeconomic class in rural areas. 39 It is questionable whether there is a gender predilection to acquiring blood borne hepatitis infections. In some studies no particular gender predilection has been seen, some show a higher prevalence in males, whereas others show a higher prevalence in females. [40] [41] [42] In one study where a higher frequency of males with HCV was observed as opposed to females, it was considered a reflection of males seeking and receiving health care more often than females in our society. 43 On the contrary, the greater social freedom that males have, especially in rural areas, could also lead to increased exposure to these pathogens. 41 Asymptomatic HBV and HCV can produce deranged LFTs including AST, ALT, and AP in apparently healthy individuals. 33 However, a study of a large group of healthy adult males who underwent medical evaluation as part of their pre-employment requirements revealed that HBV and HCV can be present even in young age and with a normal ALT. 44 Serological testing of preoperative patients who presented to the doctor with a variety of indications, such as cataract surgery and plastic surgery again showed high prevalence of blood borne hepatitis infections. It is recommended that routine screening of all preoperative patients for hepatitis should be mandatory to curb disease transmission through asymptomatic patients. 40, 42 The frequency of hepatitis infection is more common in rural population than in urban population and more in multiparas than primigravidas. 45 Pregnant women are at risk for contracting blood borne infections because they often develop severe anemia or postpartum hemorrhage, incurring the need for blood transfusion, which might not be safe as standard international guidelines are not followed by all blood banks in Pakistan. 46 A history of previous surgeries, which include cesarian section, laparotomy, and D and C, has been implicated as a major risk factor in this patient population. 46, 47 Seropositive mothers are not only under threat of the chronic sequelae of hepatitis themselves but also pose a risk to their care givers and their offspring through vertical transmission of the disease. 48 A recent study conducted on a large scale found that children born to mothers who were HBsAg positive had an eight times greater risk of acquiring HBV and this risk increased to 17 times if the mother simultaneously tested positive for HBeAg. The same study conducted a follow-up of children receiving HBV vaccination at 6, 10, and 14 weeks of birth as per the current EPI schedule. It concluded that this regime is not very effective and an additional dose given at birth should be added to the national immunization policy.
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CHANGING TRENDS AND FUTURE DIRECTIONS
The only available surveillance data from our country is the one reported by FELTP (2009-2011). 25 Out of 712 patients, newly reported HCV patients were 53.2%, and 10.8% were newly reported HBV patients and majority of them were males (> 62%). The highest proportion of HBV was found in the age group 20 to 29 years (39%) followed by 30 to 39 years (26.0%) while almost equal distribution of HCV infection was found in the age group 20 to 49 years (24-25.6%). Only 21% of these patients had jaundice on presentation and only 5.2% were vaccinated for hepatitis B at some point of time. History of therapeutic injections, dental/surgical procedures, body piercing, and visit to beauty salon were found significant factors associated with hepatitis B and C. Having sad that, population-attributable estimates for risk factors associated with hepatitis B and C have been calculated on data sets of the first national survey in Pakistan. 50 In case of hepatitis B the attributable risk for therapeutic injections was 3.5% (95% CI 2.9-3.9), for reuse of syringes 2.7% (95% CI 2.2-3.1), for practice of being shaved by a barber 2.1% (95% CI 1.7-2.6), and for ear/nose piercing 1.4% (95% CI 1.2-1.7). In case of hepatitis C, the attributable risk was 11.3% (95% CI 10.5-11.7), 6.2% (95% CI 6.1-6.9), 7.9% (95% CI 7.1-8.2), 5.9% (95% CI 5.2-6.1), and 5% (95% CI 4.3-5.6) for therapeutic injections in the past 1 year, reuse of syringes, shaved by a barber shop, practice of ear/nose piercing among females, and tattooing respectively. This simply means that the burden of the disease could be reduced significantly if these factors could be controlled. Over the last few decades a switch in the distribution of hepatitis B and C has been observed. Hepatitis B was more prevalent and a leading cause of HCC in Pakistan in the 1980s and 1990s. While HCV replaced HBV in subsequent years and emerged as the most common cause of liver disease and HCC. 22, 51 The steps taken at the government level with the help of WHO, CDC, and various NGOs are vaccination of children and adults for hepatitis B, provision of treatment for hepatitis B and C via the prime minister program for hepatitis control, and raising awareness in public awareness campaigns; the world hepatitis day was also conducted. Medications for HBV like interferon alpha, pegylated interferon, entecavir, tenofovir, and lamuvidine are in the national essential medicines list or are subsidized by the government. Drugs for treating hepatitis C that are on the national essential medicines list or are subsidized by the government include interferon alpha, pegylated interferon, and ribavirin. Sofosbuvir is now available in Pakistan but patients have to bear the cost.
CONCLUSION
Despite measures taken to control viral hepatitis in Pakistan, there is lot more to do. The burden of hepatitis A and E will not reduce unless basic facilities including safe water supply and better sanitary conditions will be available across the country. There is a need to establish a central registry for outbreaks, mortality related to hepatitis and liver diseases, HCC, and surveillance system for viral hepatitis needs expansion. Implementation of universal vaccination of newborns and high-risk groups for HBV and better compliance will reduce the burden of HBV in future. Again awareness among health care providers to avoid unnecessary therapeutic injections, safe blood transfusion services, use of auto-disable syringes, and better utilization of available resources are key steps in the prevention and management of hepatitis B and C.
